Abstract-The problem of consumer purchase decisionmaking has been of great interest of researchers. The traditional model of mathematics and statistics is a static process. However, consumer purchase decision-making includes many fields, which is a social process of complexity. So, this paper builds an agent-based model of consumer purchase decision-making. Moreover, an agent-based frame structure of the consumer's purchasing behaviors considering quality of website is proposed. The frame structure is a motivation function that involves price of commodity, quality of commodity, and quality of web. In the future, the agentbased model need to be executed in the simulation platform and validated systematically.
INTRODUCTION
As the rapid development of e-commerce, online shopping has become the main way of shopping in society. According to the China Internet Network Information Center reported in June 2016, there are 448 million consumers by online shopping, and 8.3% growth rate [1] . Among, 401 million consumers used cell phone online shopping. Moreover, China's online shopping market research report in 2015 showed that the total numbers of online shopping transaction are 25.6 billion times [1] .
It is well known that price and quality are important factors in purchasing behavior, where explain the difference in purchasing behavior the similar competitive products in the market. Therefore, many commodities have attributes of high quality and low price. With the development of ecommerce, consumers purchase decision making depend on some other variables except for price and quality of commodities. Researchers have confirmed that quality of website influence online shopping of the consumer behavior [2] . Quality of website is not a unity concept, but is a multidimensional concept, which includes information quality, system quality and server quality [3] [4] [5] [6] [7] [8] .
Traditionally, the method of mathematics and statistics are used to build the models of consumers purchase decision making. So, the model is a static process. However, consumers purchase decision making include research in the field of personality, psychology, sociology, marketing, which is a social problem of complexity. Therefore, a newly agent techniques to model consumers' decision making process. Agent-based simulation is a bottom-up technique that has offered a robust tool to cope with the complexities in a complex system. Some researchers have used the method of agents-based to simulate consumers' behavior. Zhao et al [9] described green purchase behavior of bounded rational consumers based on computational experiments. Jin Chun et al [10] proposed an agent-based modeling and simulation method to build customer behavior and personalized recommendation. Jin Chun et al [11] proposed an agentbased modeling and simulation method on the consumer's purchasing behaviors under the website promotions. Schenk et al [12] presented the particulars of an agent-based micro model for grocery shopping, based on an individual population and store data gathered in northern Sweden. Roozmand et al [13] proposed an agent-based conceptual and computational model of consumer decision-making based on culture, personality and human needs.
A current view from of research perspective, considering trust of website in agent-based modeling of consumer decision making process is limited. This paper developed an agent-based consumer purchased decision-making model based on the motivation function and quality of website. The rest of this paper is organized as follows. In Section 2, the motivation function of consumer purchased decision-making is presented. Section 3 will builds an agent-based consumer purchased decision-making model. Finally, conclusions are given in Section 4.
II. THE MOTIVATION FUNCTION OF CONSUMER
PURCHASED DECISION-MAKING Consumers' purchase decision-making processes are consumers to satisfy his or family life need. Purchase decision-making is a cognitive process, which are used to describe by the motivation function. Just as mentioned above, in this paper, the motivation function is presented as price of commodity, quality of commodity and quality of web.
A. Price of Commodity
The motivation function of price of commodity is as shown:
According
That is to say


Where α is parameter, is the expected price of commodity i, k is a constant parameter.
In real, is a difficult to compute, and is usually to show that the average price of the commodity i. As shown in Eq. (3)
  
Where is the average price of the commodity, is the price of the commodity i, and N is number of the commodity i.
According the Eq. (2) and Eq. (3), is

B. Quality of Commodity
The motivation function of quality of commodity i is as shown:

Where is the quality of commodity i, is the quality sensitivity parameter of commodity i.
In general, there are several different attributes in commodity, such as performance endurance life, reliability, safety, economical efficiency and so on. Therefore, the quality of commodity is a multidimensional variable. Here, we assume that there are n attributes in commodity i, then the can be as shown

Where is the quality j of commodity i and is weight of .
Patel and Schlijper [14] indicated that the quality sensitivity parameter of commodity lied on the different value between the real quality of commodity and the expected quality of commodity. So the Eq. (7) is  Where β is a parameter, and l is a constant parameter, and is the expected quality of commodity i. Here, is computed by the average quality of the commodity i, and the formula is

Where
is the average quality of the commodity.
According the Eq. (7) and Eq. (8), is

C. Quality of Website
Quality of website is multi-dimensional variable, which involves information quality, system quality and server quality. Here, quality of web as shown:

Where is the quality of attribute j and is weight of attribute j.
Based on mentioned quality of commodity, the motivation function of quality of website is

Where γ is a parameter, and h is a constant parameter.
III. AGENT-BASED MODEL
In agent-based model, agent is defined as smart entity that includes autonomy, social ability, responsiveness and active ability [13] . Agents interact with and influence each other, learn from their experiences, and adapt their behaviors so they are better suited to their environments. By modeling these agents individually, the full effects of the diversity that exists among agents with respect to their attributes and behaviors can be observed as they give rise to the dynamic behavior of the system as a whole [15, 16] . The basic content of agent-based model is agent, intelligent and interaction. In agent-based model, agent is a basic abstract unit of the real system. Agents are given the intelligent and set the interaction between agents. Agent-based model is a kind method of bottom-up modeling. First Agent-based model establishes the agent unit of the real system. Second, these agent units were assembled using system structure. Finally, the real system was built. The multi-agent system is defined that there are many agents. In general, the multi-agent system includes three layers: agent, property model layer, and multi-agent system layer.
Compared with the traditional method of mathematics and statistics, agent-based simulation has many advantages:  In the traditional method of mathematics and statistics, the model of consumer purchased decision-making is static process. In agent-based model, simulation is used to build the behavior and action of consumer purchased decision-making, which is dynamic process.
 Using subjects of data mining, equilibrium-based mathematics and statistics, consumer behavior, and social psychology, the cost of the traditional model is very expensive. These problems are resolved by agent-based model.

In agent-based model, agents are able to control itself environments. And agent-based model is a flexible method.
IV. CONCLUSION
Agent-based models have recently been built by some researchers to simulate the reality society. However, agent-
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based modeling and simulation method to build customer behavior is limited. Moreover, research confirms that price of commodity, quality of commodity and quality of web influence the consumer behavior. So, this paper presented agent-based frame structure of consumer purchase decisionmaking considering price, quality of commodity, and quality of website. In this paper, we just proposed a frame structure, but not simulate the real consumer behavior. In further, we will program the motivation function with Repast.
